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Conclusions: The point dose measurements results for the 
small fields improve when the distance of the jaws from the 
MLC field is also increased. Therefore we presently are using 
a minimal fixed jaw position of 4x4 in our clinic for field sizes 
less than 2x2. We are also considering in using a grid of 1.25 
mm for small lesions (≤2 cm of diameter) instead of the 1 mm 
grid in order to gain plan calculation time while maintaining 
accuracy. Due to the presented differences in point doses 
measurements for the smallest fields sizes (≤2 cm), we are 
currently limiting the monitor units of our IMRT plans to avoid 
small segments (<0.5cm). 
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Purpose/Objective: While dosimetry of small fields is quite 
well understood for photons this is not the case for electrons. 
Moreover, here no recommendation exists which detector can 
be used reliably in small field electron dosimetry. In this 
work different detectors were compared for their properties 
at small electron fields. The aim was to find the most 
suitable detector for small field electron dosimetry.  
Materials and Methods: All measurements were carried out 
at an Elekta SL15 linear accelerator (Elekta, Crawley UK) 
using electron energies of 4, 10 and 15 MeV and field sizes 
from 1x1 cm² to 20x20 cm². The detectors investigated in 
this work were Roos (Type 34001) chamber, Advanced Markus 
(Type 34045) chamber and the E-Diode (Type 60017) (PTW-
Freiburg, Freiburg, Germany). Depth dose curves, profiles 
and output factors were recorded in water using a MP3 Water 
phantom (PTW-Freiburg, Freiburg, Germany) at a source to 
surface distance of 100 cm. Dose profiles and output factors 
were measured at zref.  
Results: The output factors (figure 1a) show deviations of the 
Roos chamber with respect to the E-Diode ranging from -2% 
(4x4 cm²) to -50% (1x1 cm²). Also the depth dose curves of 
the Roos chamber do not match those of the diode or 
Advanced Markus chamber for small fields. For field sizes 
from 10x10 cm² down to 1x1 cm² Advanced Markus chamber 
and E-Diode are in good agreement for depth dose curves and 
output factors (mean deviation: 1.2%). For large electron 
fields the diode shows an overestimation of the output factor 
with respect to the two other detectors of about 5% for field 
sizes larger than 10x10 cm². 
For dose profiles (figure 1b) Advanced Markus chamber and E-
Diode show good agreement of the penumbra width, while 
the Roos chamber shows a much larger penumbra due to the 
large diameter of the measuring volume. 
 
 
 
Conclusions: While the Roos chamber shows excellent results 
for field sizes of 5x5 cm² and larger, it clearly is not suitable 
for smaller fields or the measurement of dose profiles, as it 
shows deviations of up to 50% with respect to the other two 
detectors. For small fields, as well as for dose profiles, the E-
Diode is the best choice, but it shows an overestimation of 
the output factors for field sizes of 20x20 cm² and therefore 
should not be used for large fields. The Advanced Markus 
chamber is a good choice for measuring dose profiles, output 
factors and depth dose curves over the whole field size range 
from 1x1 cm² to 20x20 cm². The local difference over the 
whole range compared to Roos chamber for large fields or E-
Diode for small fields is better than 5% for all measurement 
situations investigated. 
In this study, we showed that for small electron fields the 
Advanced Markus chamber and the E-Diode can be used 
equally within 5% local difference. 
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Purpose/Objective: TG176 shows that skin dose has become 
a concern for modern radiotherapy techniques and devices. 
Within this framework, the objective of this work is the 
comparison of results from different detectors when they are 
